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.zation of the alkalis necessary to form cyanides, which, according to him, are
essential for the production of cementation, while Margueritte explained it
by a more compact "atomic structure" which the carbon assumes as the
result of prolonged heating. From a series of experiments, quite debatable,
however, based on the varying effects which are obtained in the treatment of
wood charcoal with nitric acid, according as new carbon or carbon which has
already been strongly heated for a long time is used, Mannesmann believes
that he confirms the hypothesis of Margueritte.

Finally, passing to the treatment of the fourth question, Mannesmann
begins by observing that possible improvements in the industrial process of
cementation must tend essentially toward a dimirution of the cost of the
process and the securing of the maximum homogeneity of the cemented zones.

This granted, he takes as a starting point a conception which, suitably
transformed and limited, has, we shall see further on, recently been confirmed.

According to Mannesmann, when the process of cementation of steel is
not effected by the use of free carbon but with a compound of carbon, the
degree of carburization is proportional to the difference between the affinity
of the carbon for iron and the affinity of this carbon for the substances with
which it is combined, so that, at a given temperature, no compound of carbon
can yield as "high" carburization as that which can be obtained with free
carbon, by means of a sufficiently long contact with the iron, at the same
temperature. And, in confirmation of his assertions, Mannesmann cites two
examples, to which we shall have to refer later: that of cyanides, already stud-
ied by Caron, and that of carbon monoxide.

To these considerations he adds others, in great detail, on the practical
consequences of the fact, considered by him as evident, that in cementation
due to the direct carburizing action of gases the regeneration of the active
gases within the pores of the metal can be effected only with great slowness                        /,

when the carburization has extended to a considerable depth, on account of
the great friction opposed to the circulation of the gases in the fine pores of                        \

the steel.    Gaseous cementation proper, therefore, can not reach to a great                        |

depth, unless a very high temperature is used,1 while the raising of the tern-                        J

perature, by greatly increasing the mobility of the molecules, would have the                        |

effect of strongly accelerating the cementations produced principally by the                        *

direct action of contact of the solid carbon.    On the basis of these and many                        ,;

other considerations of the same kind, Mannesmann maintains be can                        |

conclude that liquid cements (for example, fused potassium ferrocyanide)                        1

and those which owe their activity essentially to the carburizing action of
gases are specially adapted to obtaining thin superficial cemented layers, or
to cases in which it is desired to work at relatively low temperatures, at which
the "molecular migration" of carbon takes place with great slowness. The

1 We shall see how more recent experiments show that, this hypothesis is totally
erroneous.